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(57) Abstract: 

FIELD: medical equipment, applicable in stomatology at treatment of caries and 
dental prosthetics. SUBSTANCE: the method consists in action of laser pulse on the 
tooth tissue, pulse intensity of light radiation of tissue treatment products is 
detected, and the type of tissue to be treated is determined according to the pulse 
peak amplitude. The device uses a pulsed laser and means for delivery and focusing 
of laser radiation arranged in succession in the optical axis, photodetector whose, 
input is optically integrated with the focusing system focal plane, and an electric 
pulse amplitude meter, whose input is electrically coupled to the photodetector 
output, and the output is electrically coupled to the display unit input; the 
photodetector is installed in such a manner that the direction of its maximum 
sensitivity makes up angle alfa with the direction of the optical axis at the output 
of the focusing system; this angle satisfies condition alfa>arctg(D/2f), where D - 
clear aperture of the focusing system output window, and f-its focal length. EFFECT: 
reduced danger of laser injury to patient. 6 cl, 5 dwg6 
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(57) Abstract: 

M306peTeHMe OTHOCMTCH K MeAHi;HHCKOM TCKHMKC M MO^CT 6t>ITb MCnOJlKBOBaHO B 

CTOMaxonoPMH npH ne^enmi Kapneca h npoTeowpoBaHMH 3y6oB. OcHOBHbiM ne^^ocTaTKOM 
H3BecTHbix cnoco6oB o6pa6oTKM TBepAbix TKaneH 3y6a jiasepHbiM HSJiyweHiieM h 
ycTpoHCTB. peanM3yiomMx sth cbocoSbi, HBnneTCH BbicoKan onacHocTB naHeceHMH 
na3epHOH TpasMbi naq^HCHTy. Ga^awew, na pemeHHe KOTopoM HanpaBneno aananneMoe 
H3o6peTeHMe, hbh^ictc^ cHMHceHHe onacHOCTM HaHeceHH5! na^HCHTy na3epHOM TpaBMti 3a 
CMer o6ecneMeHH5i bo3mohchocth onpe/^encHHH Twna o6pa6aTbiBaeMOH TKaHM. YKaaaHHaH 
3a;^aMa ;^ocTHraeTC5i tcm. mto b cnoco6e o6pa6oTKH TBep^^bix TKaneM 3y6a jia3epHbiM 
M3jiyMenHeM. BKJTK)iiaioii;eM B03;teMCTBHe na TKaHM 3y6a jiasepnoro HMoynbca, 
perncrpHpyiOT MHTeiiciiBiiocTb MMiiyjibca cBCTOBoro HanyMCHWH npo;^yKTOB o6pa6oTKH 
TKaHM, no OMKOBOMy 3HaMeHMio KOToporo onpe/^enHiOT thh o6pa6aTbiBaeMOM TKaHw. 
yKa3aHHaH 3a;;aiia TaKxce AocTHraeTC5i tcm. mto ycTpowcTBO p^n^ o6pa6oTKM TBepj^bix 
TKaiieH 3y6a na3epHbiKi M3nyMeHMeM, cocT05iii;ee h3 nocne;^OBaTenbHO pacnonojKeHHbix 
B^onb onTMwecKOM ocii HMnyjibCHoro jiasepa, a TaK>Ke cpe;^CTBa ^ocTasKW h 4>OKycMpoBKM 
jia3epHoro ManyMCHH^i, co;^ep^HT 4>OTonpMeMHMK. bxo;^ KOToporo onTHMecKM conp^i^en c 
4>0KanbH0H rLnocKocTbK) 4>OKycHpyiou;eH cMCTCMbi, h M3MepHTenb aMiuiHTyAbi 
oneKTpHMccKHx iiMnynbcoB, bxo;^ KOToporo ajieKTpHMecKH conpHHcen c Bbixo^oM 
4)OTonpiie\mHKa, a Bbixo;^ 3neKTpi'iMecKii conpnacen co bxoaom ycTpoHCXBa MH;^MKai;HM, 
npiii^eM 4>oTonpHeMHHK ycTaaoBnen TaKHM o6pa30M, mto HanpaBjieHMe ero MaKCHMajibHoii 
MyBCTBiiTenbHocTM cocTaBJiJieT c HanpaBneHMCM onTHuecKOM och na BbIXO/^e 
4)0KyciipyK>ii;eM cMCTCMbi yrna anb$a. yAOBneTBopnioiuiiH ycnoBHio a >arct(D/2f). r^e D 
- CBCTOBOM /^naMCTp Bbixo/^Horo OKiia 4>0KycMpyiou;eH cHCTCMbi, a f - ee 4)OKycHoe 
paccTOHHue. 2 c. ii 4 s.n.^)., 5 nn. 
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Description [On ncaHwe M3o6peTeHHH] : 

M3o6peTeHMe othocmtch k Me/^HUHHCKOM rexHMKe h Mooter dwTb wcnojiKBOsaHo b 

CTOMaTOJIOPHH. 

M3BecTeH cnoco6 y^aneHviH HawanbHbix Kapiio3Hi>ix noepeac^eHMfi u/vmyi KaMHeii 3y6a 
(naTCHT USA 4521194, A 61 C 05/00, npHopHTer 22.12.83), BKniOHeuom^vk o6pa6oTKy 
TBep;^bix TKaHCM 3y6a HMnynbCHHiM nasepHbiM HSJiyMCHHeM. Ochobhbim He;^ocTaTKOM 
flaHHoro cnocoSa hbjihctch BbicoKa^ onacHocTb HaneceHim na3epH0M TpaBMti npH 
o6pa6oTKe Tsep^^bix TKaneH 3y6a. 

HaM6onee 6nH3KHM no TexHHMecKOM cyusfiocTi/i h npuHHTbiM 3a nporoTHn HBnHerc^ 
cnoco6 neMCHMH HeocnojKHeHHoro Kapneca (a.c.CCCP N 1593669, A 61 C 5/00, npMopHTer 
14.11.85, ony6n. 23.09,90 BM N 35). BiuiiOMaiomHM o6pa6oTKy Tsep^ix TKancM 3y6a 
jia3epHbiM HSJiyMeHHCM c aJ^hhom BonHBi 2,94 mkm, AJ^MTenbHOCTbio HMnynbcoB 100 500 
MKC. Mon^iocTbio 0,5 1,0 flHc/HMn, nnoTHocTbio MomHocTH 2* 10*± 3* 10 Bt/cm2, 

MaCTOTOM 1 ru, 3KCn03HipieH 3-30 C. OCHOBHbIM HCAOCTaTKOM npOTOTHna HenHCTCH 

onacHocTb HaHCceHMH nasepHoii rpaBMbi npw o6pa6oTKe TKancM 3y6a, CBH3aHHaH c 
OTcyTCTBHeM b npoTOTHne npoue;^ypbi onpe/^eneHHH Twna o6pa6aTbiBaeMOH TKaHH. 

M3BecTH0 ycrpowcTBO pjiH o6pa6oTKH TBep;i;bix TKaHen 3y6a na3epHbiM HSJiyMeHweM 
(naxcHT WO 89/08432, A 61 C 5/00, npMopHTer 10.03.89), BKmoMaiomee nocne;^OBaTenbHO 
pacnonoJKCHHbie B^^o/ib onTHi^ecKOH och HMnyjibCHbiH na3ep h cpe^CTBO aoct^bkh 

H3J13^eHHH K 3y6y B BUf^C OnTMMeCKOrO BOJlOKHa. OCHOBHbIM He;^OCTaTKOM j^aHHoro 

ycrpoMCTBa hbh^ctch BbicoKan onacHocrb HaHeccHHH na3epH0H xpaBMbi npM o6pa6oTKe 
TBcp^bix TKaHCM 3y6a. 

HaM6ojTee 6jih3khm no TexHw^ecKOM cj^h^iocth h npHHHTbiM 3a nporoTHn HannercH 
ycrpoHCTBO pji^ o6pa6oTKH TBcpj^bix TKaHCH 3y6a nasepnbiM H3jtyMeHHeM (naxeHx WO 
90/01907, A 61 C 5/00. npnopHTCT 25.08.89). co^epacan^ee nocne;^OBaTenbHO 
pacnonojKeHHbie B^^onb onTHMecKon ocw HMnyjibCHbin na3ep, a TaK«^e cpe^^cTBO ;:^ocTaBKH 
M 4>OKycHpoBKM /lascpHoro H3JiyMeHMH. BKjTiOMaiomee 0Tpe30K onTM^iecKoro BOjioKHa. bxo^ 
KOToporo onTMuecKH conp5!:HceH c Bbixo/;oM Jia3epa. h 4>OKycHpyiomero 'cwcreNfy. bxoji 

KOTOpOM OOTMUeCKH COnp^lHCCH C BblXOAOM OnTHMeCKOrO BOnOKHa, a BblXO^ HEJIHCTCH 
BblXO^^OM yCTpOHCTBa. OCHOBHbIM HC^^OCTaTKOM npOTOTHna HanHCTCH OnaCHOCTb 

HaHeceHHH nasepnoM TpasMbi npw o6pa6oTKe TKaaeH 3y6a, cBHsannaH c OTcyTCTBMeM b 
npoTOTwne CHCTCMbi onpej^encHUH Tuna o6pa6aTbiBaeMOM TKaHH. 

Ga^aMCii. na peuiCHMe KOTopofi HanpasneHo 3aHBnHeMoe M3o6peTeHMe. hejihctoi 
cHMJKeHHe onacHocTM HaHeceHHH nai;MeHTy na3epH0H TpaBMbi 3a cmct o6ecnetieHHH 
B03MOKH0CTH onpcAcneHHii Twna o6pa6aTbiBaeMOM TKaHH. 

yKa3aHHaH 3aj^aMa ;^ocTHraeTCH tcm, mto b cnoco6e o6pa6oTKH TBcpj^bix TKancH 3y6a 
jTa3epinDiM H3JiyHeHMeM, BKniotiaiomeM B03AeHCTBHe na TKann 3y6a rrasepHoro HMny/ibca, 
perncTpHpyioT HHTCHCHBHOCTb HMnynbca cBCTOBoro HsnyMCHHH npo/^yKTOB o6pa6oTKH 
TKaHH. no nHKOBONiy sHaMCHHio KOTopoH onpe^^enHioT thh o6pa6aTbiBaeMOH TKaHH. fJjin 
noBbiuieHHH ^ocTOBepHOCTH onpe^^eneHHH Twna o6pa6aTbiBaeMOH TKann HHTCHCHBHOCTb 
)rKa3aHHoro CBCTOBoro H3ny^eHH5i perMCTpHp3aoT b cneKTpajibHOM /^Hana30He 350 500 

HM. C TOH JKC UeJlbK) O^HOBpeMCHHO C pcrHCTpai^HeH HHTCHCHBHOCTH HMHyHbCa CBCTOBOrO 

H3nyMeHHH n3MepHK)T BpeMeHHyio 3a;^epsKKy Mem^y jia3epHbiM h CBCTOBbiM 
HMnynbcaKra, no BcnHiniHe KOTopoii yroMHHioT Tim o6pa6aTbiBaeMOH TKann. 

yKa3aHHaH 3a^aMa TaKsce ^ocTHraeTCH tcm. mto ycrpoHCTBO jjjih o6pa6oTKH TBcp^ix 
TKaHCH 3y6a na3epHbiM H3nyMeHHCM. cocTonmce h3 nocjie;^OBaTenbHO pacnono^cHHbix 
Bj^onb onTHiiecKOH ocn HKinynbCHoro na3cpa. a TaKsse cpcj^cTBa j^ocraBKH h 4>OKycHpoBKH 
jiasepHoro H3ny^ieHH^. coT^ep^HT 4>OTonpHeMHHK. bxo^ KOTOporo onTHMCCKH conpH^KCH c 
4)0KanbHOH njTOCKOCTbK) ^OKycwpyiomeH CHCTCKibi, H H3MepHTenb aMnnHTy^i 

3nCKTpHHCCKHX HMnyjTbCOB. BXO^ KOTOpOPO SJlCRTpHiieCKH COnpHJKCH C BblXO^OM 

4)OTonpHeKmHKa, a Bbixo;n otcrtphmcckm rinnpHHCCH co BXOjapM ycrpoHCTBa HH^HKai^HH, 
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npiiMCM 4>OTonpHeMHHK ycTaHOBncH TaKHM o6pa30M, MTO HanpaBncHHe ero MaKCMManbHoii 
MyBCTBHTejibHOCTH cocTaenHCT c HanpaBneHHCM onTMMecKOH ocm na BbIXo;^e 
4)0KycHpyK)ii;eM cwcreMBi yron anB$a, yAOBJierBopHioii^HM ycnoBMio a > arctg(D/2f). ^;^e 
D CBCTOBOH AMaMerp Bt»ixoAHoro OKHa 4>oKycHpyK>meM CHcrcMbi, a f ee 4>OKycHoe 
paccTOHHHe. flnn noBbiuieHMH ^cxrroBepHcxrrH onpe^^eneniiH Twna o6pa6aTHiBaeMOM TKaHH 
Bxo;^ ^OTonpHCMHUKa oBTHMecKH conpHxccH c 4>0KanbH0H nnocKOCTbK) 4)0KycHpyK)meM 
CHcreMbi Mepes cneKTpajibHbiii ^vuiwrp c noncx^oii nponycKEiHHH 350 500 hm. C toh ace 
uenbK) ycTpoiicTBO j^ononHWTenbHO coflepmwT 4)OToperHCTpaTop h 6jiok H3MepeHHH 
BpeMCHHbix HHTerpanoB, npuwcM bxoa ^oroperHcrpaTopa onTHMecKH conpH^en c 
Bbixo^^OM naaepa, a Bbixo;^ sjieKTpHMecKH conpHHcen co o;^hhm h3 bxo;^ob 6noKa 

MSMepeHHH BpeMCHHbix HHTepBajIOB, BTOpOH BXOfl KOTOpOPO SJieKXpHMCCKH COHp^iaceH C 

Bbixo^^OM 4>OTonpHeMHHKa. a Bbixo;; sjieKTpMMecKH conpH:aceH co bxo;^om ycrpoMCTBa 

MH/^HKa^HH. 

Ha 4)Hr. 1 npe^^craBJieHbi: (a) HMnyjibc cBeroBoro wanyxieHMH npo;^yKTOB o6pa6oTKH, 
B03HHKaK)imiM npH nasepHOM paspyTueHHH ;^eHTMHa, (6) HMiiyjibc cBeroBoro HanyHCHUH 
npo/^yKTOB o6pa6oTKH, BOSHWKaiomeM npn JiasepnoM pa3pymeHHM suanvi, (b) 
cneKTpajibHan 3aBMCHMOCTb OTHonieHHH HMnyjibcoB cbctobopo nanyiieHHH npo;^yKTOB 
o6pa6oTKH, B03HHKaioii^ix npH na3epHOM pa3pymeHHH j^cHTHHa h sMann; Ha 
4)Mr.2 BpeMCHHbie AwarpaMMbi: (a) HHTeHCHBHocTH jiaaepnoro HMnyjibca. (6) iuiothocth 
3HeprHM jTa3epHoro MsnyMCHUH, na^aion^ero na o6pa6aTbiBaeMyK> noBepxHocrb, a xaiUKc 

MHTCHCMBHCXTTH HMnyjIbCOB CBCTOBOrO HanyMeHHH OpOJ^yKTOB 06pa60TKM, B03HHKaiOmHX 

npH pa3pyuieHMH ACHTHHa (b) h sMann (r); na $Mr. 3 cxeKia ycrpoHCTBa no n. 4 4)opMyjibi 
M3o6peTeHHH j\n^ peanH3ai;nH cnoco6a no n.l 4)opMynbi; na 4)Mr. 4 cxcMa ycrpoiicTBa no 
n. 5 ^opMynbi H3o6peTeHMH j\nn peanH3ai;HH cnoco6a no n.2 4)opMyjibi; na 4)Hr. 5 cxcMa 
ycrpoMCTBa no n. 5 4)opMyjibi H3o6peTeHHH a^h peanH3ai;HH cnoco6a no n. 3 ^pMynbi. 

KaK M3BeCTHO, K TBCp^^blM TKaHHM 3y6a OTHOCHTCH 3Majlb H flCHTHH. IloporH 

pa3p3TueHHH 3THX TKaHCM jiascpHbiM H3nyueHHeM pa3jiMMaioTCH B HecKOjibKo pa3, 
npHMCM nopor pa3pymeHH>i ^enTMHa hmhcc, ^gm nopor pa3pynieHiiH SMajiH. npn 
o6pa6oTKe TBep;^bix TKancM 3y6a na3epHbiM H3nyxieHHeM na o6pa6aTbiBaeMOM 
noBepxHOCTH B BHAHMOM ;^Mana30He cncKTpa B03HMKaeT CBewcHHe npo^^yKTOB o6pa6oTKH 
B BH;^e 3po3MOHHoro $aKena. ^to ^enaer HeB03M03KHbiM BM3yajnbHbiH Konxpojib 
cocTOHHHH o6jiyMaeMOM noBepxnocTM TKanw m onpe^^eneHwe ee Tnna. ^pyT*HMH cnoBaMW. 
BpaM ne b coctohhhh onpe^^enwTb Bosj^eMCTByer nasepnoe H3jiyMeHHe Ha sManb imvi 
ACHTHH HenocpeACTBCHHO B npouecce o6pa6oTKH. HpM stom npoi;e;^ypa na3epHOM 
o6pa6oTKM TBepAbix TKaneH 3y6a conpH^ena c onacnocrbio HaneceHMH na3epHOM xpanMbi 
;:^eiiTMHa itnH nynbnbi b tom cnyMae, ecjin MMnyjibcnoe MsnyMCHHe nasepa c 3HeprHeM 
npcBbimaeT nopor pa3pyiueHHH sMann ^o^a;^aeT na ;^eHTHH. Ochoehbim 4)aKTopoM pucKa 
nsn^eTCH KOHTy3MH TKaneii HMnyjibcoM OT;^auH, B03HHKaiou^iM npn 3HaMHTenbHOM 
npenbiiueHHH sneprHH jiaoepHoro ii3nyMeHM>i, na;^aK>mero na o6pa6aTbiBaeMyK) TKanb, 
Ha;^ 3HaMeHHeM nopora pa3pyuieHH5i. npoBCAenHbie asTopaMH sKcnepwMeHTanbHbie 
HccncAOBaHM^i pejKHMOB o6pa6oTKH TBep;^bix TKanefi 3y6a na3epHbiM H3nyMeHHeM 
(G.B.Altshuler. A.V.Belikov. A.V.Erofeev "The damage of hard tooth tissues with 
lazer pulses of different duration", Proceedang 4th Integnationa Conference on Laser 
Application in Life Science, 1992, p.ll4) no3BOjiitriH BbiBBiixb npneMneMbin c toioch 
3peiiHH 6e30nacH0CTH npouej^ypbi jiasepnon o6pa6oTKH 3y6a jqHana30H 3HaMeHHH 
anoTHocTH sHeprnn nasepnoro H3JiyMeHHH. flnn 3MajiH ;^onycTHMbiM HBnHercH 
AecHTHKpaTHoe npeBbiuieHne ruiOTHOCTM sneppHH jia3epHoro HsnyMCHMH Ha;:^ noporoBbiM 
pa3pyuieHHeM. Hjth ^^neHTHHa 6e3onacHbiM ;^Hana30H npHMepno B^Boe yace (t.c. 
flonycTiiMo jiHuib n^iTMKpaTHoe npenbimeHMe nnoTHocrn sneprMM na3epHoro MsnyiieHHH 
Hafl noporoM), mto o6'>icHHeTCH HenocpeACTBCHHOM 6jiH30CTbK) flCHTHHa K nyjibne. 

fln5i yMCHbrneHiiH onacHOcrn HaHeccHHH TpasMbi nauHeHTy npn o6pa6oTKe TBep^Bix 
TKaiicM 3y6a na3epHbiM HsnyMeHMeM aBTopw npe;^naraioT HAeHTH$Mi;HpoBaTb thh 
o6pa6aTbiBaeMOH TKann (sMajib, ;^eHTMH) no xapaKTepHCTMKaM wMnynbcoB cBeroBoro 
iisnyMCHiiH npoj^yKTOB o6pa6oTKM TKaHn. ABTopaMw SKcnepHMenTanbHo noKa3aH0, mto 
niiKODan (MaKCHManbHan) HHTeHCHBHocrb MMnyjibca cBcroBoro H3jiytieHWH npoj^yKTOB 
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o6pa6oTKH» B03HHKaiomero npH paapyiueHHM A^HTMHa (4)Hr. la), cymecTBCHHO (b 
HecKonBKO paa) ornHMaercH or omkobom hhtchchbhocth HMnynbca CBeroBoro HanyHCHMH 
npo^^yKTOB o6pa6oTKH. B03HHKaioiuero npM paapyiueHHH suanu l^vir, 16). TaKWM o6pa30M, 
BBe/;eHHe b cnoco6 o6pa6oTKH TKancM 3y6a o^epa^HM perHcrpaqwH HHTeHCMBHocTH 
MMTiynbca cseroBoro HanyMCHH^i npo/^yKTOB o6pa6oTKH, no nHKOBOMy 3HaMeHHK> KoropoM 
MoxcHO onpeAcnHTfa thh o6pa6aTbiBaeMOH TKaHH, ^aer B03MomiocTb CHMScaTB b chywae 
Heo6xoAHMOCTM 3HeprHK> H3n3^eHiwi, He j^onycKan HaHeccHHH nasepHOM TpaBMBi 
^a^HeH^y. 

ABTOpaMM sKcnepHMCHTanBHO noKaoano TaKKe, mto HaHdonee cymecTBCHHoe paanHHwe 

nWKOBblX HHTCHCHBHCXrreH MMnyjlbCOB CBCTOBOrO MSJiyMCHHH npoj^yKTOB o6pa6oTKH, 
B03HHKaK)mHX npH pa3pyuieHHM 3ManH H ^CHTHHa, Ha6jlK)flaeTCH B CneKTpajlBHOM 

flMana30He 350 500 hm. Ha $Hr. 1b M3o6pa5KeH rpa^nK OTHomeHUH cncKxpoB CBcroBoro 
H3JiyMeHHH npo;^yKTOB o6pa6oTKH ^^eHXHHa m SManw. M3 iieprexca bh^o, mto SHaHCHHe 
OTHOuienwH MaKCHMajibHo hmchho b cncKxpanbHOM ;^Hana30He 350 500 hm, TaKHM 
o6pa30M, cneKTpajibHaH cencKumi CBcroBoro HSJiyMCHMH npo;^yKTOB o6pa6oTKM ^aer 

B03M03KHOCTb HOBblCMTb J^OCTOBCpHOCTb Onpe^eJieHRH TMHa o6pa6aTbIBaeMOM TKaHM. 

npH B03AeMCTBHM Ha TKaHH 3y6a HMnyjibCHoro nasepnoro H3nyMeHH5i, SHeprwH Koroporo 
npcBbiuiaer Heo6xo^MMoe j\nH hx paopynienwH 3HaMeHHe, Ha6jiio;^aeTC5i BpeMCHHan 
3aflep3KKa Mcmjjy HananoM B03j^eMCTBmi Jiasepnoro HMnyjibca h noHBneHMCM HMnynbca 
ceeroBoro H3nyweHHH npo^KTOB o6pa6oTKH. cBw^nerenbCTByiomero o HaMane 
pa3pynieHHH TKaHM, BenHMWHa otovi 3a^epjKKH onpe^^enneTCH ;^ByMH ^^'i^P^^oi* 
HHTCHCMBHOCTbio jiascpHOPo H3nyMeHHH Ha noBepxHOCTH o6pa6aTbiBaeMOH xKaHW h 
BenHMMHOM nopora ee paspynieHHH (r.e. thhom o6pa6aTbiBaeMOH TKanw). Ha ^ur. 2 
npe^cTaBncHbi no^cH^iiomHe BpeMCHHbie ;^MarpaMMbi mhtchchbhocth jia3epHoro 
HMnynbca (a). nnoTHOCTw aneprHH na3epHoro H3jiyxieHiiH, naflaioii;ero na 
o6pa6aTbiBaeMyK) noBepxHocrb (6), HHTeHCHBHocxM wMnynbcoB cbctobopo HsnyMCHMH 
npoAyKTOB o6pa6oTKM» B03HHKaK)ii;Hx npw pa3pyuieHHM ^cHTHHa (b) h 3ManM (r). Ha 4>Hr. 
26 nyHKTwpoM noKa3aHbi ypoBHM nnoTHcxrrM sneprHM na3epHoro nanyneHH^i, 
cooTBCTCTByiomMe noporaM paspymeHHH 3ManM m /^eHTHHa. Ha (^nr. 2b. r bmaho, ^to 
MMnynbc cBCTOBoro wsnyMenwH npo^^yKXOB o6pa6oTKH ;^eHTMHa MMcer MCHbiuyio 
3a;^ep^Ky oTHocMTenbHO nawana na3epHoro HMnynbca, ueu wMnynbc cBcroBoro 
H3ny^eHHH npoflyKTOB o6pa6oTKM sMann TaKHM o6pa30M, M3MepeHHe BpeMCHHbix 
3a^ep3KeK MMnynbcoB CBCTOBoro Hsny^enwH npojuyKTOB o6pa6oTKM oxHOCMTenbHO Havana 
na3epHoro HMnynbca npe^ocTaBJiHeT B03Mo»cHOCTb yTo^iHeHH^i Tnna o6pa6aTbiBaeMOH 

TKaHM. 

Ho CBe^^eHHHM aBTopoB coBOKynnocTb Mono^KCHHbix B 4>opwne M3o6peTeHMH npH3HaKOB 
nimneTcn hoboii. a caMO TexHMMecKoe pemcHHe y^^oBneTBopner KpHTepMio 
"H3o6peTaTenbCKMM ypoBCHb". 

3a5^Bn5^eMbIH cncx:o6 no n. 1 4>op2iiynbi H3o6peTeHMH Mo;KeT 6biTb peanM30BaH, nanpMMep, 
c noMombio ycrpoHCTBa, cxcMa KOToporo npe^^cTaBnena na ^mr. 3. Ha nepre^KC noKasanbi 
nocne;:^OBaTejibHO pacnonojKCHHbie B^onb onTHMccKOM ocm na3ep 1, cpe^CTBO ^ocraBKH h 
4>OKycHpoBKH nasepnoro M3nyMeHHH 2, bxo^ KOToporo onTHMecKH conp^i^en c Bbixo^oM 
na3epa, BKniOMaiomee onTHMecKoe BonoKHo 3 h 4>OKycHpyioii^yio cncTCMy 4, a TaxMce 

4)OTOnpHeMHHK 5, BXOfX KOToporo OHTMUeCKH COnpH»teH C $0KanbH0M nnOCKOCTbK) 

<J)OKycHp3noii;eM cHCTCMbi, ycTanoBnenHbiii TaKHM o6pa30M. mto HanpanneHMe ero 
MaKCHManbHoii MyBCTBHTenbHOCTH cocTannneT c nanpaBneHHCM onTHMecKoii och na 
Bbixo/^e 4>0KycHpyK>u;eM CHCTCMbi yron a y;:^OBJieTBop5HomHM ycnoBHio: a > arctg(D/2f), rf\e 
D- cBCTOBOM j^HaMCTp Bbixo;^Horo oKHa $OKycHp3aomeM CMcreMbi, a f ee 4*OKycHoe 
paccTOHHHe, H3MepHTenb aNmnHTy;^bi DncKTpHMecKHX HMnynbCOB 6, bxo^ KOToporo 
sncKTpHMccKH coHpH^CH c Bbixo^oM 4»OTonpHeMHHKa. a BbIxo;^ sneKTpMiiecKH conpH^cen 
CO Bxo;^oM ycTpoHCTBa HH^HKanHH 7. 3aHBn5ieMbiM cnoco6 no n. 2 4>opMyjibi H3o6peTeHHn 
MOJKCT 6biTb peanH30BaH, nanpHMcp. c noMombio ycTpoHCTBa, cxcMa Koroporo 
npcACTaBnena na ^vir, 4. Ha MepTesce noKa3aHbi Jia3ep 1, cpe;;cTB0 j^ocraBKH na3epHoro 
M3nyMeHHH ox na3epa k 3y6y 2. Bxofl KOToporo onTMiiecKH conpH>KeH c Bbixoj^oM na3epa, 
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BKHioMaiomee onTHMecKoe BOjiOKHa 3 m 4)OKycHp3rK)ii^K) CHcrcMy 4, 4)OTonpHeMHHK 5, 
ycraHOBneHHBiM TaKWM o6pa30M, uto HanpaBneHHe ero MaKCHManbHOH 
MyecTBHTenbHocTH cocraanHer c HanpasneHMeM onTHiiecKOM ocm Ha Bbixo^^e 
4)OKycHp3TomeM CHcreMbi yron a y^oBnerBopHioii^iii ycnoBHio: a > arctg(D/2f), rf\e D 
CBCTOBOM ;^HaMeTp BbixoflHoro oKHa 4>0KycHpyK>meH cHcrcMbi, a f ee 4K)KycHoe paccroHHHe, 
a Bxo;^ onxHuecKH conpHmcH c 4>OKajibHOM rmocKOCTbio 4>OKycMpyTomefi CHcrcMbi uepea 
cncKTpajibHbix ^HJibTp 8 c nonocoM nponycKaHWH 350 500 hm. MSMepnTenb aMmiHTy^bi 

SJieKTpHMeCKHX MMIiyjlbCOB 6, BblXOA KOTOporO SnCKTpimeCKH COnpHXCCH C BblXOflOM 

4)OTonpHeMHHKa, a BbIXo;^ aneKTpMXiecKH conpHxcen co bxo;;om ycrpoMCTBa Hi^wKauHH 7. 
3a5iBnHeMbiH cnoco6 no n.3 4>opMyjibi MaoSpereHWH mojkct 6biTb peannaoBaH, nanpHMcp, 
c noMombK) ycrpoMCTBa, cxcMa Koroporo npe^^cTaaneHa ea ^vir, 5. Ha xieprcMte noKaoanbi 
nasep 1. cpeflCTBo jxqcraBKi/i jiaoepHoro Msny^ieHii^ ox jiaaepa k 3y6y 2, bxoa Koroporo 
ODTMMecKH conpHMccH c Bbixo;^OM na3epa, BKniOMaiomee onTH^ecKoe bohokho 3 h 
4)OKycMpyiou^yio cwcreMy 4, 4)OTonpHeMHHK 5. ycraHOBneHHbiH raKHM o6pa30M. mto 
HanpaeneHMe ero MaKCHManbHofi MyBCTBHTenbHocTH cocraBjiHer c HanpaBneHMCM 
onTMtiecKOM ocH Ha BbixoAe 4>0KycHpyK)DneH cMcrcMbi yron a yj^OBnerBopHromwH ycnoBHio: 
a > arctg(D/2f), rjic D cbctobom ;^HaMeTp BbIXo;^Ho^o oKHa ^oKycHpyiomeii cHcrcMbi, a f ee 
4)OKycHoe paccTOHHHe, H3MepHTejib aMiuiHTy;^bi ajieKTpHHecKHx HMiiyjibcoB 6, bxo;^ 

KOTOporO ajlCKXpHMeCKH COnpHJKCH C BblXO^OM $OTOnpHeMHHKa. a BblXOfl 3JieKTpHHeCKH 

conpHHceH CO bxo;^om ycrpoMcxBa MH^MKauHH 7. a TaKiace 6jiok H3MepeHHH BpcMeHHbix 
MHTepBanoB 9 m $OTope™CTpaTop 10» opMHCM BxoA 4)OToperHCTpaTopa onTHMecKH 
conp^i^cH c BbixoflOM Jiasepa, a Bbixo^ 3JieKTpMiiecKH conpHaceH co oahhm h3 bxoaob 
6noKa M3MepeHHH BpcMeHHbix MHTepBanoB. BTopou BXOA KOToporo anCKTpHMeCKM 

COnpHJKCH C BbIXO;^OM 4>OT^npHeMHHKa, a BblXO^ SneKTpHMeCKH COnpHHCCH CO Bxojjpu 
yCTpOMCTBa HH^^HKaimM. 

ripMMep KOHKpeTHOH peanH3ai;MM 3a^iBnHeMoro cnoco6a coctoht b cne^^yjomcM: nepe;^ 
HaManoM o6pa6oTKH TBep^bix TKaneii 3y6a wsnyiieHHeM npoBOflHT KajiH6poBKy 
H3MepHTenbHoro xpaKxa ycxpoiicxBa. J\nn 3xoro ycxanaBJiMBaiox . j^OBCHb 3HeprHH 
M3MepHxenbHoro jiasepa 1, npeBbimaioiuHM SHaiicHHe, cooxBexcTByroniee nopory 
pa3pymeHMH 3MajiH. Flocne 3xoro HariyueHHe^ renepHpyeMoe MMnynbCHbiM nasepoM, Mepe3 
cpe^cxBo flocxaBKH 2, BKjiK)tiaion;ee onxHMccKoe bohokho 3 m 4)OKycMpyioii^yK) cMCxcMy 4, 
Hanpasn^iiox na o6pa6axbiBaeMyK) noBcpxHocxb KanM6poBOtffloro o6pa3i;a /^enxMHa. 
OAHOBpeMCHHO c 3XHM 4)0X0 pcmcxpaxopoM 10 perMcxpMpyiox jia3epHbiM MMiiynbc b 6noKe 

M3MepeHIlH BpeMCHHblX HHXepBajlOB 9 4>MKCMpyK)X MOMCHX BpCMeHH. COOXBCXCXByiOIUHM 

ero naMany. Upn pa3pymeHHH ;^eHXHHa B03HHKaex WMnynbc cBexoBoro HsnyMCHMH 
npo^^KXOB ero o6pa6oxKH. 3xox cbcxobom MMnyjibc perHcxpnpyjox 4)oxonpHeMHHKOM 5. 
onxHMccKH conp^imeHHbiM c o6jiyMaeMOM 30HGh. M3MepMxeneM aMnnnxy^bi 
3JieKxpiiMecKHX iiMoynbcoB 6 4>MKCMpyiox momchx BpcMeHM. cooxBCXCXByiomHH HaHany 
HMnyjibca CBexoBoro ii3nyMeHH5i npo^yKTOB o6pa6oxKH ^CHXHRa, m H3MepHK)X nHKOByio 

HHXCHCHBHOCXb 3X0r0 HMIiynbCa. B 6jlOKe II3MepeHHH BpeMCHHblX HHXepBajlOB 

onpe;^ejiHiox sa^^ep^KKy Havana MMnyjibca cBexoBoro Msnj^enuM npo^^yxxoB o6pa6oxKH 
ACHXHHa oxHocHxenbHO Havana na3epHoro MMnyjibca. B cncKxpajibHOM 4)wnbxpe 8 
npon3Bo;^Hx cneKxpanbHoe npeo6pa30BaHHe CBcxoBoro HsnyMCHWH npo;^xoB o6pa6oxKH 

ACHXMHa II H3MepHK)X UVLKOByiO HHXCHCHBHOCXb HMIiynbCa CBexOBOrO HSJlJ^CHIWi 

npojO'KxoB o6pa6oxKH ^eHxiiHa b cneKxpanbHOM AManasone ox 350 ^o 500 km. 3HaiieHHH 
niiKOBOH HHxeHCHBHOcxH HMiTynbca CBCxoBoro HsnyiieHHH npoAyKXOB o6pa6oxKH 
;^eHXHHa, 3a;;ep:acKH sxoro HMnyjibca oxHocMxejibHO naMana jia3epHoro HMnynbca m 
llMKOBOii MHXeHCMBHOCXH HMHyjlbCa CBCXOBOrO HSJiyMCHMH npoj^yKXOB o6pa6oxKM ;^eHXMHa 
B yKa3aHH0M cncKxparibHOM /tiiana30He ^HKCHpyiox b ycxpowcxBe HHAHKauwH 7 b 
KaMecxBe 3xanoHHbix jj^nn ACHXHHa. Flocne axoro M3JiyxieHMe, renepiipyeMoe HMnynbCHbiM 
jia3epoM, iiepe3 cpe;^cxBO ^ocxaBKH HanpaBn^iox na o6pa6axbiBae\fyK) noBepxHocxb 
Kanii6poBOMHoro o6pa3i;a 3ManH. O^^HOBpeMCHHO c 3xhm perHcxpiipyiox na3epHbiH 
iiNiny/ibc II 4>MKCiipyiox momchx BpcMCHH, cooxBexcxByioinHH ero nawany. ripn 
pa3pymeHiiH SMann B03HHKaex HMnyjibc caexoBoro HSJiyiieHiiH npo^^TOB ee o6pa6oxKH. 

3X0X CBCTOBOH MNfTiynbC perMCXpupyiOX 4>OXOnpHeMHHKOM. OHKCHpyiOX MOMCHX BpeMCHH, 

cooxBcxcxByiOH^Hfi HaMajiy iiMnynbca cBexoBoro H3nyMeHHH npo;^yKxoB o6pa6oxKM sManw, 
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M M3Mep5iK>T nHKOByio HHTCHCMBHOCTb 3Toro HMnyHfaca. OnpeflenHK>T 3a^epHCKy Havana 
MMnyjibca CBcroBoro HanyMCHUH npo^^yKToa o6pa6oTKH DMajiH OTHOcwTenfaHO Hayana 
naaepHoro MMnynbca. npoH3Bo/^HT cneKTpajitHoe npeoGpasoBaHwe CBcroBoro H3jiyMeHim 
npo;^TOB o6pa6oTKH SMann h homcphiot nnKOByio HHTCHCHBHOCTb WMnyjibca cbctobopo 
wanyMCHMH npo;^yKTOB o6pa6oTKH suanu b cneKTpanbHOM ;^Ha^a30He or 350 5CX) hm. 
GHaMCHMH nHKOBOM HHTeHCHBHOCTM MMiiynbca CBCTOBoro ManywemiH npo;^yKTOB 
o6pa6oTKH 3ManH. oa^epmKM sToro wMiiyjibca oTHocHxejifcHo Havana naaepnoro 
MMnynbca h hmkoboh hhtchcmbhocth HMnynbca CBexoBoro HanjnieHM npo;^yKTOB 
o6pa6oTKH 3Mann b yKaaaHHOM cneKTpant>HOM ^nanaaoHe $HKCMp3aoT b ycrpOMCTBe 
MHj^MKai^HM 7 B KaMCCTBe axanoHHBix fjjiH 3ManH. 

nocjie Toro. KaK nonyuemA aranoHHbie SHaHCHMM nnKOBbix HHTeHCHBHCxrreH HMnyjibcoB 
CBCTOBoro K^ny^eHviH npoj^yKTOB o6pa6oTKH 3MariH h ;^eHTHHa, dhkobbix 
HHTCHCMBHOcreM HMiiyjitcoB CBCTOBoro H3nyMeHHH npo^^yKTOB o6pa6oTKM 3Mann H 
J^eHTHHa B cncKxpajiBHOM ;^Hana30He 350 500 hm h aa^epsceK wMnyjibcoB CBeroBoro 
ManyMCHMH ^po^^yKTOB o6pa6oTKH 3Manw m ^cHTMHa oTHOcwTenMo Ha^iajia nasepHoro 
HMnyjibca, MMnynbCHoe Jiaaepnoe wanyMCHHe HanpaBJiHior Ha o6pa6aTBiBaeMyK) 
noBepxHocTb XBep^^ow TKanw 3y6a. PerHCTpwpyTOT wMnyjibc CBcroBoro HanjrxieHUH 
npo;^KTOB o6pa6oTKH TBepjjpvL xKaHH 3y6a nasepHbiM H3nyMeHMeM. MsMepniox nHKOByio 

MHXCHCHBHOCXb ^aHHOPO MMHyjlbCa H CpaBHHBaiOX ee C 3XajT0HHfaIMH 3HaMeHM^MH 

HMKOBbix MHxeHCMBHOCxeii ^HH sMajiM w flCHxwHa. B xoM cjiyMae, ecjiM M3MepeHHaH 

OMKOBan HHXeHCHBHOCXb HMIiyjlbCa CBeXOBOrO H3JTyiieHHH npo/^yKxoB XKaHH I 

y/^oBnexBopnex ycnoBMio: I>(I^+I^)/2, r^e Ig. 3xanoHHbie sHaMenwH hmkoboh 

HHXeHCMBHOCXH HMHynbCOB CBCXOBOrO M3JiyMeHHH npo;^yKXOB 06pa60XKH, B03HHKaK)mHX 

npM nasepHOM pa3pyuieHMH 3ManM h /^enxHHa, cooxBexcxBCHHO, xo o6pa6axbiBaeMyio 
XBep;nyio XKaHb 3y6a onpeAeriHiox KaK 3Manb. b npoxHBHOM cjiyiiae KaK achxhh. 

flnn noBbiiueHim AocxoBepHocxw onpefleneHWH XMna o6pa6axbiBaeMOM xKaHH M3MepHiox 
HMKOBoe (MaKCMManbHoe) SHaMeHwe khxchchbhocxh MMnyjibca CBexoBoro H3JiytieHMH 
npo;^yKXOB o6pa6oxKM b cncKxpajibHOM AwanasoHe ox 350 flo 500 hm. CpasHMBaiox ee c 

3XanOHHbIMM 3HaiieHH^MM OHKOBblX HHXeHCHBHOCXeil MMnyjIbCOB CBeXOBOrO H3JiyMeHWH 

npoflyKXOB o6pa6oxKH 3ManH w ;^eHXMHa b yKa3aHH0M cncKxpajibHOM AHana30He. B 3xom 
cnyuae. ecnn M3MepeHHaH nwKOBa^i nHxencHBHOcxb HMnynbca cBexoBoro MsnyMenwH 
npo/^yKXOB o6pa6oxKM xKann b cneKxpanbHOM ;^Ma^a30He ox 350 ^o 500 hm 
yAOBnexBopnex ycnoBHio: ^ (s ^ j^sS^^ r^e sxanoHHbie snaxieHWH HHKOBOii 

HHXeHCHBHOCXH HMOynbCOB CBCXOBOrO nsnyMCHHH npOAyKXOB 06pa60XKH, B03HHKaK)mPIX 

npH jiaaepHOM paapyuiCHMM sMann w A^HXHHa, cooxBexcxBCHHo, xo o6pa6axbiBaeMyK) 
xBcpAyio XKaHb 3y6a onpeAenniox KaK achxmh, b npoxMBHOM cny^iae KaK 3Majib. 

ilnn yxoTOCHMH xwna o6pa6axbiBaeMOM xKann 3y6a c noMombio 4>oxoperHcxpaxopa 
perHcxpHpjnox na3epHbiH MMnyjibc h 4»MKCHpyiox MOMeHX ero Havana, H3MepHK)x 
3aAepHtKy MeHc^y na^ianoM na3epH0TX) nMnynbca ii Ha^anoM HMnyjibca CBexoBoro 
H3JiyxieHHH npoAyKXOB o6pa6oxKH XKaHH. CpaBHHBaiOX ee BejiHHHHy c 3xanoHHbiMH 
3HaMeHH>iMM sa^epsceK ^nn sMajriM h A^HXHHa. B 3xom cny^ae. ecnn H3MepeHHaH 
3aAcpjKKa HMny/ibca cBcxoBoro M3JiyMeHMH npo^yKXCB o6pa6oxKH xKann oxHocHxenbHO 
nasepHoro HMnyjibca x yAOBnexBop^iex ycnoBHio: t > (xg+ "^a'/^* "^^^ 3xanoHHbie 
sHaMCHHH 3aAepjKeK aKycxHMecKHx M\HiyjibC0B, B03HHKaioupix npw na3epH0M 
pa3pyiiieHHH 3ManH ii ACHXHHa, cooxBexcxseHHO, xo o6pa6axbiBaeMyio Tsep^jyio XKaHb 
3y6a onpeAenniox KaK sManb. b npoxHBHOM cnvMae KaK achxhh. 

Be3onacHocxb npoucAypbi o6pa6oxKM XBcp^bix xKanen 3y6a na3epHbiM H3n3riieHMeM 
o6ecneMMBaexcH B03M0^H0cxb ynpaaneHii^i sHepraeii renepauHM na3epa b cooxBexcxBHH 
c HH<})opMai;HeH o xHoe o6pa6axbiBaeMOM XKaHH. 

Jinn nonyMeHHH MH^opMaunn o xHne o6pa6axbiBaeMOM xKaHM Heo6xoAHMO 
perHcxpnpoBaxb cBexoBoe H3nyMeHHe npo^yRxoB o6pa6oxKH, B03HHKaK>n^ie npH 
pa3pymeHHH XKann JiasepHbiM HMnyjibcoM. OAHaKO, npH B03AeMCXBHH Ha 
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o6pa6aTbiBaeMyio tkhhb jiasepHWM Hany^eHHCM npo^^KTBi o6pa6oTKH TKaHH 
B3aHMoj^eHCTByioT c jiaaepHbiM Hsny^eHHCM He tojibko b 30He o6pa6oTKH (b 4)OKajTt,Hoii 
nnocKocTH $OKycHp3nomeM CMcreMbi), ho h b He ee b xex o6nacTHx, rj\G nasepHBiii nynoK 
nepeccKaercH c apooHOHHbiM 4>aKenoM. B peayjibTaTC TaKoro B3aHMo;;eMCTBHH 

HHTeHCHBHOCTb H CnCKTp CBCTOBOrO H3JiyiieHH5I HpO^^yKTOB o6pa6oTKH TKaHH 

M3MeHHioTCH HeKOHTponHpycMbiM o6pa30M. ABTopaMM noKaaaHO. iito pjifi perHCTpartHH 
CBeroBoro MSjiytieHHH npoj^yKTOB o6pa6oTKH TKaHH, necymero HH^opKianHio 06 ee THne 
(3Majib, ;^eHTHH), Heo6xo;:;HMO ne TonbKO o6ecnexiHTb onTHMecKoe conpnjKeHHe 
^OTonpHCMHHKa c 30HOH o6jiyMeHHH TKaHH (4)OKanbHaH luiocKocTb 4)OKycHp3nomeH 

CHCTCMbl). HO H HC ^^OIiyCTHTb HOnaj^aHH^I Ha 4>OTOnpHeMHHK CBCTOBOrO HajiyiieHHH TOH 

MacTH 3po3HOHHoro ^aKCJia, KOTopaH B3aHMo;^eMCTByeT c nasepHbiM nyxiKOM. nocne;^Hee 
ycnoBHC MOHCHO BbinojiHHTb B TOM cjiytiae. ecjiH HanpaBJiCHHe MaKCHMajibHofl 
MyBCTBHTenbHOCTH ^oTonpHeNoiHKa cocTaan^cT c HanpaBJieHHeM onTHuecKon ocm na 
Bbixo^e 4)0KycHpyK>meft CHCTCMbi yron a yAOBneTBopniomHii ycnoBHio a > arctg(D/2f), r^e 
D CBCTOBOH AwaMCTp Bbixo^Horo oKHa $0KycHpyK>M^eM cHcreMbi, a f ee ^KycHoe 
paccTOHHHe. npH 3TOM Ha 4>oTonpHeMHMK He Hona^i^aeT cBeTOBoe HOjij^eHne npo^^TOB 

06pa60TKH TKaHH, KOTOpoe B03HHKaeT BHyTpH 3p03H0HH0r0 4)aKena npH B3aHMO;^eHCTBHH 

c Jia3epHbiM H3nyMeHHeM. 

TaKHM o6pa30M. npeAJiaracMa^i b HacTOHmeM HsodpereHHH KOHcrpyKUHH ycTpoHCTBa, 
coAepjKamero 4>o'ronpHeMHHK. ycraHOBneHHbiH TaKHM o6pa30M. mto HanpaBjieHHe ero 

MaKCHMaJlbHOH MyBCTBHTCnbHOCTH COCTaBLRHeT C HanpaBJieHHeM OHTHMeCKOii OCH Ha 

Bbixo;^e 4>OKycHp3rK)n;eH CHCTCMbi yroji a yAOB^eTBopHIOI^HH ycnoBHio: nanpaBneHHe ero 

MaKCHManbHOH MyBCTBHTCJlbHOCTH COCTaBJlHeT C HanpaBneHHCM OHTHMeCKOH OCH Ha 

Bbixo;;e 4>OKycHpyiou;eH CHCTeMbi yroji a yAOBJieTBopniomMH ycnoBHio a > arctg(D/2f), vj\e 
D CBCTOBOH ^HaMCTp Bbixo^Horo OKHa 4>oKycHp3nomeH CHCTCMbl. a f ee 4)OKycHoe 
paccTOHHHe, HBnHCTCH Heo6xoAHMbiM ycnoBHCM j^ocTHjKCHHH peuiacMOH 3aAaxiH. 
flnarpaMMa HanpaBncHHOCTH 4>o'i^npHeMHHKa na 4>Mr. 3 5 ycnoBHO noKa3aHa 

lUTpHXOBKOH. 

no n. 4 4)opMynbi H3o6peTeHHH ycTponcTBO co;^ep?KHT (cm. ^mr. 3) HMnynbCHbiH Jia3ep 1, 
BbixoA KOToporo oHTHiiecKH conpH^KCH CO cpcflCTBOM j^ocTaBKH H3nyweHHH OT jia3epa K 
3y6y 2, co;^epjKamHM nocneAOBaTenbHO pacnonomcHHbie 0Tpe30K onTHiiecKoro BonoKHa 3 
H <^OKycHpyK)inyK) CHCTCMy 4. ^OTonpHCMHHK 5 ycTanoBJieH TaKHM o6pa30M. uto 
nanpaaneHHe ero MaKCHMajibHoii MyBCTBHTenbHocTH coeraBJiHeT c HanpaBjiCHHCM 
onTMMecKOM OCH Ha Bbixo;;e 4>OKycHpyioii;eH CHCTCMbi yroji, y;;oBneTBop5iioii;HH 
3a>iBnHeM0My coothouichhio, a bbixoa 4>OTonpMeMHHKa Mepea nnKOBbiH ^CTCKTop 6 

DnCKTpMMeCKH COnpHSCCH C yCTpOHCTBOM MH/^HKaUHH 7. 

no n. 5 4)opMynbi n3o6peTeHHH ycTpowcTBO AononHHTCjibHO co;^ep»CHT (cm. ^vir. 4) 
cncKTpanbHbiH ^jHjibTp 8 c nortocoH nponycKaHHH 350 500 hm. ycTaHOBjieHHbiH TaKHM 
o6pa30M, MTo ero bxo^ onTH^ecKH conpHHcen c 4)OKanbHOH nnocKocTbio $OKycHpyK>meH 
CHCTCMbl 4, a BbixoA OHTHxiecKH conpHmcH CO BXO;^OM 4)OTOnpHeMHHKa 5. 

no n. 6 ^opMyjibi H3o6peTeHHH ycTpoHCTBo AononHHTenbHo co;^ep:HCHT (cm. ^mr. 5 ) 6noK 
H3MepeHHH BpCMeHHblX HHTCpBaJlOB 9 H ^oTopcrHCTpaTop 10, npHiieM Bxo;^ 
4)OToperHCTpaTopa ohthmcckh conp^iHcen c bbixo^om jiasepa 1, a BbixoA 3JieKTpHMecKH 
conpH^CH CO oahhm H3 bxo^^ob 6noKa H3MepeHHH BpcMCKHbix HHTepBanoB, BTopoH bxo;^ 
KOToporo DncKTpniiecKH conpHJKCH c Bbixo^OM 4)OTonpHeMHHKa 5, a BbixoA ancKTpniiecKH 

COnpHJKCH CO BXOAOM yCTpOHCTBa HHAHKai^HH 7. 

ripHMep KOHKpeTHOM peanH3ai;HH 3aHRnHeMoro ycTpoHCTBa coctomt b cneAyiomeM: B 
KaqecTBC HCTOMHHKa H3nyMeHHH Bbi6paH HMnyjibCHbiw na3ep 1 na MCrr:Cr.Er. Cpe^CTBO 
AOCTaBKH H3JiyMeHH5i OT jTa3epa K 3y6y 2 BbinojiHCHo b bh^c ohthmcckh conpHiHcenHbix 
OTpe3Ka can4)HpoBoro BOjiOKHa 3 m (j^OKycHpyK)u;eft cHCTCMbi 4 co cBCTOBbiM AwaMCTpoM 

BblXO^HOrO OKHa 2 mm H 4>0KyCHbIM paCCTOMHMeM 25 MM, npHMCM OHTHqeCKHH BXOA 

cpeACTBa ^ocTaBKH H3nyueHHH ohthmcckh conpn^en c Bbixo^oM jiasepa. Ha paccTOHHHH 
45 MM OT 3aAHero <|)0Kyca 4>0KycHpyK)ii;eH CHCTCMbi pacnojioscen ^otohphcmkhk 5 MapKH 
OA24K, ycTaHOBjieHHbiH TaKHM o6pa3Qj', mto nanpaaneHHe ero MaKCHManbHOH 
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MyBCTBHTenbHOCTM cocTaBJiHCT c HanpaBneHMCM onTM^ecKOM ocH Ha Bbixo;;e 
4)OKycHpyiomeM cucreMbi yron 28°. Bbixoa 4>OT^npHeMHHKa aneKTpHMecKH conpn^eH 
Mepe3 H3MepMTeni> aMiuiMTyAi^i ajieKTpHwecKMX HMnynbcoB (octuuinorpa^) 1X9-8] 6 c 
MHAHKaTopoM 7, B KauecTBC KOToporo BbiSpaH q,H4>poBOH BOJibTMerp B4-17. 

flononHHTenbHo ycrpoMCTBO co^ep^RMT cneKTpanbHbiii $HjibTp c nonocoM nponycKanHH 
350 500 HM, BbinojiHCHKbiH B Bu^e nnocKonaparxnejibHOH luiacTHHbi m ycraHOBneHHbiM 

TaKHM 06pa30M, HTO CrO BblXO;^ OnTHMeCKM COnpHHCCH C 4>OKanbHOii lUlOCKOCTblO 

$OKycHpyK)n;eH CHcreMbi 4, a Bbixo;^ onTHHecKW conp^iatCH c 4>oTonpiieMHHKOM 5. 

TaKHce ycrpoMCTBO ;^o^o^HHTe^bHO co^epHCMT 4>OToperHCTpaTop 10 na 6a3e 4)OTo;^Ho;^a 
<l>fl34. onTHMecKH conpHscenHbiM c BbixoflOM naaepa 1 h aneKTpHiiecKM conpH^eHHbiH c 
o;^HMM H3 Bxo;;oB M3MepHTenH BpeMCHHbix HHTepsanoB 9 Ha 6a3e Dtw^poBofl oci^uinorpa4>a 
C9-16. BTopoii Bxo;^ M3MepMTenH BpeMCHHbix HHTepBanoB sneKTpHMecKH conpHxcen c 
BbIXo;^OM ^KxronpHeMHHKa 5. Ha Bbixo^e H3MepHTenH BpeMCHHbix MHTepsanoB 3aflepMCKa 
Me^;^y Ha^a^0M nasepnoro WMnyjifaca. perHCTpwpyeMoro ^oroperMcrpaTopoM, h naManoM 
HMnynbca cBeroBoro H3nyMeHH5i npo^KTOB na3epH0M o6pa6oTKM TBcpj^oH TKanH 3y6a, 
pePHcrpMpyeMoro 4>o^npMeMHMKOM, npeo6pa3yeTCH b sjieRTpHHecKHM cwrnan, 
aMfiJiHTy^^a Koroporo nponopqwoHanbHa BennwHHe BpeMCHHOM 3aflepmKH. Bbixo;^ 

M3MepMTenH BpeMCHHbix WHTCpBanOB SnCKTpMMCCKH conp^xccH C WH;^HKaTOpOM 7. 

TaKMM o6pa30M, na ocHOBaHMM BbimeM3JioHceHHoro saHBnHCMan coBOKynnocTb npH3HaKOB * 
B cnoco6e h ycrpoMCTBc no3BOJiHcx peuiwTb 3a;^aMy. a hmchho CHH3MTb onacHocTb 
HaHcccHUH xpaBMbi nai^icHTy npw nascpnoM o6pa6oTKc TBcp^^bix TKancM 3y6a npn 
jieMCHMM Kapneca h npoTcsnpoBaHMH. 
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Claims (OopMyjia naoSpereHMHl: 

1. Cnoco6 o6pa6oTKH TBep;^bix TKaHeii 3y6a nasepHBiM H3JiyxieHHeM, BKjiioiiaioimiH 
B03;^eMCTBMe Ha TKaHH 3y6a naaepHbiM HNOiyjibcoM. ornHMaioii^HHCH tcm, mto 
perHcrpHpyioT nHTencHBHOCTb HMiiyjifaca CBeroBoro HanyMCHWH npo^yKTOB o6pa6oTKH 
TKaHM. no nHKOBOMy 3HaweHino Koroporo onpeAennioT run o6pa6aTHiBaeMOH TKaHH. 

2. Cnoco6 no n.l, orjiMiiaiomHMc^i tcm. hto HHTeHCHBHOCTb CBeroBoro vi3nyHtHviH 
perwcrpHpyiOT b cneKTpanbHOM ^HanasoHe 350 500 hm. 

3. Cnoco6 no n.l, OTjiHMaioiipiHCH tcm. mto oahobpcmchho c perHcrpanHeii nHTCHCHBHOCTH 
HKOiynbca CBeroBoro wanyiieHiiH H3MepHK)T BpeMeHHyio 3a^ep»CKy Memjjy Jia3epHbiMH 
CBCTOBbiMM MMoynbcaMM, no BejiHMHHe KOTopoii yTOMHHKyr TMn o6pa6aTbiBaeMoii TKann. 

4. YcrpoHCTBO fi^n^ o6pa6oTKH TBep;^bix TKancM 3y6a na3epHbiM HanyMeHweM, cocronmee 
H3 nocncAOBaTenbHo pacnojioaccHHbix b^^ojib onTHMecKOM och MMnyjibcnoro naaepa, a 
TaKme cpe^^CTBa ;^0CTaBKH h 4>OKycHpoBKH na3epHoro wajiyMeHHH, OTjiHiiaK>n;eecH tcm, 

MTO oho CO;;ep»CHT ^^OTOnpHCMHHK, BXO;^ KOTOporO OHTHMeCKH COnpHJKCH C 4>OKajTbHOH 

njiocKocTbK) 4>OKycMpyiomeM CHcreMbi. m H3MepHTejib aMnjiHTy;^bi aneKxpHHecKnx 
MMnynbcoB, bxo^ KOToporo aneKTpimecKM conpnacen c Bbixo^oM ^oronpHCMHiiKa, a Bbixo^ 

3neKTpHMeCKH COnp^^CH C BXOflOM yCTpOMCTBa HHflHKaUHH. npHilCM 4)0T0npHeMHHK 

ycxaHOBncH TaK. uto nanpaBneHHe ero MaKCHManbHOM M3rBCTBMTenbHOCTH cocTaenHer c 
HanpaeneHMCM onTH^iecKOM ocm na Bbixo;^e 4>0KycHpyK)meH cMcrcMbi yron a» 
yAOBncTBopHJOiuHM ycnoBHio a > arctg(D/2f). rj\e D cbctobom flnaMerp BbixoAHoro OKna 
4)OKycMpyioiueM cMCTCMbi; f ee 4>OKycHoe paccroHHwe. 

5. ycrpoHCTBO no n.4. OTnMMaioii;eecH tcm. mto bxoa <l)OTonpMeMHMKa onTMMecKH 
conpHJKCH c (^OKanbHOM njiocKocTbK) 4)OKycHpyiomeM cHcreMbi Mepe3 cneKTpanbHbiii 
4)iinbTp c nonocoH nponycKaHHH 350 500 hm. 

6. YcTpoHCTBO no n. 4, oxnuMaiomeecH tcm. mto ycxpowcTBO ;^onoj7HHTenbHO co;^ep^HT 
4)OToperncTpaTop h 6noK M3MepeHH>i BpeMennbix HHTepBanoB, npMMCM bxo^ 
4)OToperMCTpaTopa onTMMecKH conpHxcen c bbixoaom jiaaepa. a Bbixo^ 3neKTpHMecKH 
conpH^en c oahhm h3 exo^ob 6jiOKa M3MepeHiin BpeMennbix MHTepnanoB, BTopoii bxo;^ 
KOToporo 3neKTpwMecKH conpHHcen c Bbixo;:^OM (})OTonpHeMHHKa, a Bbixo;^ ojieKTpiiMecKn 
conp5i?Ken c bxo;^om ycrponcTBa HH/:^nKau.HH. 
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